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Anadolu levhasi, yaklagik glineyden Afrika ve Arap levhalar ile kuzeyden ise Avrasya levhasi
ile sinirlanmigtir. Cesme ve civarini da iginde yer aldigi Ege Bolgesi, Anadolu levhasinin en
batisinda yer alir ve {i¢ ana tektonik hatla (Kuzey Anadolu Fay Zonu, Ege Dalma ve Batma
Kusagi (EDBK) ve Bati Anadolu Grabenler Bolgesi) sinirlidir. Bolge bu ana tektonik hatlarin
olusturdugu yapisal siireksizlikler altinda deforme olmaktadir. Bu alanda Afrika levhasi, Ana-
dolu levhasinin altina K-KD ydniinde dalmaktadir. Dalma batma zonunda, glineyden kuzeye
Ege Yay1 ve Helenik Yay olarak adlandirilan iki ana tektonik hat gbze ¢arpar. Bunlardan He-
lenik Yay birincil olarak Ege Bolgesi’nin jeodinamik evriminde en énemli yapisal unsurdur.
EDBK’nin olusumu yaklagik 13 my dnce baglamistir. Bazi arastirmacilar ise baslangi¢ yasint
Geg¢ Miyosen/Pliyosen olarak tanimlar. Bazi1 arastirmacilar ise Afrika levhasi ile Ege Yay1’nin
Pliyosen’de carpismayla basladigini ileri sirmiistiir. Aragtirmacilarin bu farkli gériislerine rag-
men {izerinde birlestigi nokta, EDBK’nin hala dalma-batmasini siirdiiren, aktif bir dalma-bat-
ma kusagi oldugudur.

Bolgede yayilim gosteren volkanik iiriinler, bu dalma-batma dinamigini temsil edecek kro-
nolojik ve kimyasal dagilima sahiptirler. Bolge volkaniklerinden elde edilen radyometrik yas
verileri, ana, iz element, Sr ve Nd izotop verileri degerlendirildiginde, zenginlesmis litosferik
mantodan tiiremis, kita kabugundan kontomine olmus hibrit bir bilesime sahip oldugu goriil-
mektedir. Ancak Orta Miyosende kabuksal kirlenme azalmakta ve astenosferik manto katkisi
giderek artmaktadir. Gerek astenosferik manto katkisindaki artis gerekse de az ¢ok esyash
kalk-alkali ve alkali volkanizma ile belirgin bimodal volkanizma kita alt1 litosferik mantonun
kismen ya da tamamen giderilmesi mekanizmalari ile agiklanmaktadir.

Bat1 Anadolu’nun derin sismik tomografi kesitlerine gore, Batt Anadolu’nun altinda, dalan
Afrika litosferine ait slabin koptugu ve bu kopma yerinden yiikselen astenosferik mantonun
dogrudan kabugun altina yerlestigine yonelik veriler ortaya konmustur. Volkanizma ile ilgili
yapilan ¢aligmalarla ortaya konan veriler de bunu dogrular niteliktedir.

Bolgenin jeodinamik ve magmatik evrimi, Ege Denizinde yer alan ve Dodecanese Jeotermal
Provensi olarak da adlandirilan ve dalma-batma sonucu olusan ada yaylarinda 340 °C’yi bulan
rezervuar sicakliklarina sahip jeotermal alanlar ile Cesme civarinda 150 km?’yi asan yaygin
bir alanda 1s1 anomalisin ve jeotermal enerjinin yiizeysel manifastasyonlarini agiklayabilecek
tek veridir. Bliyiikk Menderes Grabeni ve Gediz Grabeni diginda en yaygin jeotermal anomali
bu alanda temsil edilir.
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Sahada tarafimizdan yapilan jeotermal enerji amagl ¢aligmalardan elde edilen verilerin, bol-
gesel caligmalarda ortaya konan volkanizmaya yonelik veriler, sahanin jeodinamik evrimi ve
sahada onceki yillarda degisik arastirmacilar tarafindan ve tarafimizdan yapilan jeofizik ca-
lismalarla birlikte ele alinarak, sahanin kavramsal jeotermal modeline bir yorum getirilmis ve
tartigmaya agilmistir.
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398



71. Tiirkiye Jeoloji Kurultay: 23-27 Nisan/April 2018 71* Geological Congress of Turkey

ANEW GEOTHERMAL ENERGY FIELD WITH A HIGH
ENTALPY POTENTIAL IN WESTERN TURKEY: CESME (IZMIR)
GEOTHERMAL FIELD

Servet A¢ikgoz’, Nedret Beril A¢ikgoz’, Mustafa Ko¢ Coskun®

“JEMgradient Jeotermal Enerji Etiit ve Danismanlik: Mustafa Kemal Mah. 2131. Sok. 27/23
Cankaya/ANKARA

bCesme Jeotermal Enerji A.S.: Kistkli Mah. Gurbet Sok. 12/8  Uskiidar/ISTANBUL
(servetacikgoz0758@gmail.com)

ABSTRACT

The Anatolian plate is bounded by the African and Arabian plates from the south and the
Eurasian plate from the north. The Aegean Region, where Cesme and its vicinity are located,
is located at the west of the Anatolian plate and is limited to three main tectonic lines (North
Anatolian Fault Zone, Aegean Subduction Zone, Grabens of Western Anatolia Region). The
region becomes deformed due to the structural discontinuities that these main tectonic lines
form. In this area, the African plate goes under the Anatolian plate towards the North-North
East direction. In the subduction zone, from south to north two main tectonic lines called Aege-
an Arc and Hellenic Arc stand out. Hellenic Arc is the most important structural element in the
geodynamic evolution of the Aegean Region. The formation of Aegean Subduction Zone start-
ed 13 million years ago. Some researchers define its age of onset as Late Miocene/Pliocene
while some have argued that it started with a collision of the African plate and the Aegean in
the Pliocene. Despite these different views, the researchers have agreed on the fact that Aege-
an Subduction Zone is still an active subduction zone, continuing the subduction.

Volcanic products spreading in the region have chronological and chemical distributions that
represent this subduction dynamics. When radiometric age data, main and trace elements, Sr
and Nd isotope data obtained from the regional volcanics are evaluated, it is seen that they
have a hybrid composition derived from enriched lithospheric mantle and contaminated from
continental crust. However, crustal contamination in the Middle Miocene is decreasing and
the asthenospheric mantle contribution is gradually increasing. Both the increase in the as-
thenospheric mantle contribution and the calc-alkaline and alkaline volcanism that are more
or less the same age and the apparent bimodal volcanism are explained by the partial or com-
plete removal of the sub-continental lithospheric mantle.

According to the data gained from deep seismic tomography sections of Western Anatolia, the
slab of the African lithosphere has ruptured and the asthenospheric mantle ascending from
this rupture has been located directly below the shell, under the western Anatolia. The data
revealed by studies on volcanism confirms this.

Geodynamic and magmatic evolution of region are the only data that can explain the Geo-
thermal fields in the Aegean Sea, which are also called Dodecanese Geothermal Provens and
which are with reservoir temperatures of 340 °C in island arcs formed by subduction, and the
thermal anomalies including geothermal energy manifestations on the surface in a common
area over 150 km? in Cesme. Aside from Menderes Graben and Gediz Graben, the most com-
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mon geothermal anomaly is represented in this area.

Being considered together, the data obtained from the geothermal energy work carried out by
us in the field, the data about the volcanism revealed in the regional studies, the geodynamic
evolution of the field and the geophysical studies carried out by us and by various researchers
in the previous years, an interpretation of the conceptual geothermal model of the field has
been made and brought into question.
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